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The effects of currents, waves or by combined current and wave motion on 48 sediment dynamics take place primarily through the friction exerted on the seabed.
49
This frictional force is referred to as the bed shear stress (τ 0 ) and is expressed as the 50 force exerted by the flow per unit area of bed in terms of the density of water (ρ) 51 and the frictional velocity (u * ) such that:
Sediment transport (of non-cohesive sediments) occurs when the bed shear stress 53 exceeds the threshold of motion, τ cr , or threshold Shields parameter (θ cr ) (Shields, 54 1936), which is a dimensionless form of the bed shear stress and is dependent upon 55 the median grain size, d 50 :
where g is the gravitational acceleration and ρ s is the grain density. The threshold 57 Shields parameter can be plotted against the dimensionless grain size, D * , to 58 produce the well-known Shields curve (Shields, 1936) , which describes the threshold 59 of motion beneath waves and/or currents. The dimensionless grain size is given by:
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where ν is the kinematic viscosity of water and s is the ratio of grain to water 61 density.
62
Sediment transport occurs through bedload and suspended load transport, and 63 varies depending on the forcing mechanism e.g. whether it is wave-, current-or 64 wind-induced motion, or a combination of mechanisms inducing the motion.
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places only by thin transient patches of unconsolidated sediment. belt of (mainly) sand which is increasingly muddy towards the mouths of rivers. In 
131
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3. Methods 132
Tidal Model
133
Tidal currents in the Irish Sea were simulated using the three-dimensional m, and the lack of wetting and drying, are considered acceptable at this scale.
150
The model was forced at the boundaries using surface elevation (Chapman to compute and output depth-averaged bed shear stress (and tidal current speeds).
173
So, for example, the 'near-bed' shear stress was calculated at the mid-depth of the 174 lowest vertical layer, the depth of which varied with water depth.
175
The simulated M 2 and S 2 tidal constituents separated using harmonic analysis Fig. 3 ). The root mean square error (RMSE) was 16 cm in A C C E P T E D M A N U S C R I P T
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amplitude and 9
• in phase (M 2 ), and 5 cm in amplitude and 8
• in phase (S 2 ). To validate the tidal current speeds (Fig. 3 scatter index is also provided in Fig. 3 , which is the RMSE normalised by the mean 188 of the data, and given as a percentage. The model was found to perform reasonably 
180
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Grain size tidal current proxy (GSTCP)
259
The spatial variation in the peak tidal-induced bed shear stress across the Irish (Fig. 8b) . The values used in the GSTCP are given in 
Validating the GSTCP
288
The main limitation of the validation of the GSTCP is the practical difficulty 
Discussion
315
Predicting (albeit large-scale) patterns in seabed sediment type on regional 316 scales using tidal model output has several key applications, including physical (e.g.
317
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339
Rather than there being a definitive threshold condition to define which current 
Discrepancies between observed and estimated seabed sediment grain sizes
354
The attempt at quantifying the accuracy of the proxy has inherent limitations. Isle of Man is over-estimated by the GSTCP, and is defined as fine sand.
375
The observed seabed sediment south of Ireland is coarser than the very fine 
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Limitations of the GSTCP
399
The GSTCP is developed using only unimodal sediment classes due to the 400 difficulty of calculating a median grain size for mixed sediment classifications. The 401 assumption here is that the distribution of such sediment types will reflect a degree 402 of sorting by tidal currents and hence be indicative of a dynamic equilibrium 403 between tidal-induced bed shear stress and seabed sediment grain size.
404
Consideration of fractional transport of heterogeneous sediments is beyond the 405 scope of this study.
406
The grain size tidal current proxy (GSTCP) is based on several key 
